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Indications for sperm cryopreservation include donor ; Morris, 2006) . 19 Cryopreservation causes ice crystal formation, excessive 20 dehydration, plasma membrane disintegration, acrosome 21 leakage, mitochondrial injury and DNA fragmentation (Di 22 Santo et al., 2012; Ozkavukcu et al., 2008; Said et al., 23 2010). Cooling and warming rates are critical factors in 24 determining the extent of sperm cryoinjury (Morris et al., 25 2012; Said et al., 2010 (Isachenko et al., 2003) . In 2004, leagues were the first to describe a new method of sperm 35 vitrification without the use of conventional permeable 36 CPA, and their results showed that slow freezing and vitrifi-37 cation were similar regarding sperm motility and DNA integ-38 rity (Isachenko et al., 2004a) . Later, they suggested a new 39 method for vitrification that solved the problem of low-vol-40 ume sperm cryopreservation; in this method, 30 ll sperm 41 sample was dropped in liquid nitrogen and collected in a 42 strainer (Isachenko et al., 2008 (Table 1) . Also, the rates of sperm 180 motility and viability in the control group were significantly 181 higher than in the cryopreserved groups after 24 h 182 (P < 0.0001); however, the differences in these parameters was no correlation between viability and total motility (cor-194 relation coefficient = 0.3; Figure 3 ). (Hammadeh et al., 2001; Ozkavukcu et al., 2008; Satirapod 276 et al., 2012) . Osmotic changes during freezing and thawing Figure 1 Comparison of sperm parameters after 24 h for vitrification and rapid freezing methods. All parameters were significantly lower for rapid freezing and vitrification compared with fresh samples (P < 0.0001). Values are mean and standard deviation. (Gao et al., 1995; Watson, 1995 (Yavin and Arav, 2007) . In a vitrification method lacking 295 CPA, it is presumed that vitrification occurs intracellularly, 296 because CPA is highly viscous and unable to penetrate sperm 297 cells (Isachenko et al., 2003) . This, however, does not take study (Gianaroli et al., 2012) (Said et al., 2010; Zribi et al., 2010 Zribi et al., , 2012 Another assessment was the HBA, which is based on hyal-338 uronic acid selectively binding to mature spermatozoa. In Figure 3 Pearson correlation between total motility and viability (A) and morphology (B) in vitrification group. this regard, Nijs et al. (2009) and Yogev et al. (2010) 
